Higher proximal duodenal mucosal bicarbonate secretion is independent of Brunner's glands in rats and rabbits.
Duodenal bicarbonate secretion is impaired in patients with duodenal ulcer. Before characterization of any cellular transport defect is possible, the origin of duodenal bicarbonate (epithelial cells and/or Brunner's glands) must be determined. The aim of this study was to determine the role of Brunner's glands in duodenal bicarbonate secretion. Rats, which have Brunner's glands only in the proximal duodenum, and rabbits, which have Brunner's glands throughout the duodenum, were anesthetized. Basal and stimulated (with HCl, prostaglandin E2, and vasoactive intestinal polypeptide [VIP]) bicarbonate secretion was measured in three isolated intestinal segments: proximal duodenum, distal duodenum, and proximal jejunum. Mucosal surface area and Brunner's gland thickness was quantitated in each segment. Secretion rates in proximal and distal duodenum and proximal jejunum were significantly different. Normalized proximal-to-distal duodenal gradients in bicarbonate secretion were similar in the two species despite significantly different gradients of Brunner's gland thickness. In rabbits, gradients of bicarbonate secretion and Brunner's gland thickness were not correlated. In both species, HCl, prostaglandin E2, and VIP stimulated secretion in all three segments. If the agonists specifically stimulated Brunner's gland bicarbonate secretion, relationships between gradients of bicarbonate secretion and Brunner's gland thickness would have been anticipated. This was not observed. The higher rates of bicarbonate secretion in the proximal duodenum than in the distal duodenum and proximal jejunum are independent of Brunner's glands.